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(54) Radiant electric heater 

(57) A radiant electric heater comprises a base (3) 
of thermal insulation material having supported thereon 
or adjacent thereto at ieast two concentrically-arranged 
heating elements (7, 9) separated by a dividing wall (5) 
of thermal insulation material to form an outer heating 
zone (8) and an inner heating zone (6), the heater hav- 
ing a peripheral wall (4) of thermal insulation material. 
A tunnel (11) formed of thermal insulation material ex- 
tends between the peripheral wall and the dividing wall 
across the outer heating zone. A rod-like temperature- 
responsive device (1 0) extends from a periphery of the 
heater through the tunnel and at least partly across the 
inner heating zone, through an aperture provided in the 
dividing wall and one or more end portions (7A, 78) of 
one or more heating elements (7) of the inner heating 
zone (6) extend along the tunnel (11). A terminal blocic 
(1 4) Is located at the periphery of the heater, the one or 
more end portions of the one or more heating elements 
of the inner heating zone and one or more end portions 
(9A, 9B) of one or more heating elements of the outer 
heating zone being electrically connected to temiinais 
provided in the terminal block. An elongate electrically 
conductive link (16) is provided having a first end elec- 
trically connected to, or comprising, one of the terminals 
and extending to bridge, whilst being electrically insu- 
lated from, an end portion (9A) of the one or more heat- 
ing elements (9) of the outer heating zone (8) electrically 
connected to another terminal, the link (16) being pro- 
filed such that a second end thereof is located within the 
tunnel (11) and electrically connected to an end portion 
(7B) of the one or more heating elements (7) of the inner 
heating zone (6). 
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Description 

[0001 ] The present invention relates to radiant electric 
heaters, such as for use in cooking appliances and nnore 
especially for use in cooking appliances having glass- 
ceramic cooking surfaces. 

[0002] It is well known to provide a radiant electric 
heater for use in a cooking appliance beneath a glass- 
ceramic cooking surface and in which at least two con- 
centrically-arranged heating elements, separated by a 
dividing wall of thermal insulation material, are support- 
ed on or adjacent to a base of thermal insulation mate- 
rial, such as microporous thermal and electrical insula- 
tion material. An outer heating zone and an inner heat- 
ing zone are thereby provided, the inner heating zone 
having one or more heating elements which are gener- 
ally arranged to be energisable independently of the 
heating element or elements of the outer heating zone. 
[0003] A peripheral wall of thermal insulation material 
is generally arranged around the edge of the heater and 
a rod-like temperature-responsive device extends from 
a periphery of the heater across the heater to a position 
at least partly across the inner heating zone. 
[0004] In orderto meet a requirement that the temper- 
ature-responsive device should be responsive substan- 
tially only to heat from the inner heating zone, even 
when both inner and outer heating zones are energised, 
it is known to provide a tunnel of thermal insulation ma- 
terial supported on the base and covering the rod-like 
temperature-responsive device between the peripheral 
wall and the dividing wall in the outer heating zone. The 
heating element in the outer heating zone is arranged 
to stop short of the tunnel at either side thereof and 
hence does not intrude into the tunnel. The temperature- 
responsive device is thus thermally isolated from the 
heating element In the outer heating zone. 
[0005] It is further known to provide one or more end 
portions of the heating element of the inner heating zone 
extending into the tunnel through an aperture in the di- 
viding wall. Such one or more end portions of the heating 
element are led through the tunnel and out to tenninals 
of a temriinal block, located at the edge of the heater, for 
electrically connecting the element of the inner heating 
zone to a power supply. The temiinal block is generally 
located near the end of the temperature-responsive de- 
vice at the edge of the heater. 

[0006] The heating element of the outer heating zone 
also has end portions which are electrically connected 
to terminals in the terminal block and it is usual to pro- 
vide a common terminal to which is electrically connect- 
ed an end portion of the heating element of the outer 
heating zone and also an end portion of the heating el- 
ement of the inner heating zone. Two further tenninals 
are usually provided, one connected to another end por- 
tion of the heating element of the inner heating zone and 
the other connected to another end portion of the heat- 
ing element of the outer heating zone. 
[0007] Such an arrangement has hitherto placed a re- 
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striction on the possible permutations available for mak- 
ing external connections to the tenninal block. The com- 
mon terminal was generally restricted to a position in- 
termediate the other two terminals because if it was re- 

5 quired, for example, to provide the common temriinal as 
one of the other terminals, particularly a terminal nearer 
the temperature- responsive device, the other end por- 
tion of the heating element of the outer heating zone 
leading thereto would provide a barrier against connec- 

10 tion of the other end portion of the heating element of 
the inner heating zone to one of the remaining tenninals. 
[0008] It is an object of the present invention to over- 
come or minimise this problem. 
[0009] According to the present invention there is pro- 

is vided a radiant electric heater comprising: a base of 
thermal insulation material having supported thereon or 
adjacent thereto at least two concentrically-arranged 
heating elements separated by a dividing wall of thermal 
insulation material to form an outer heating zone and an 

20 inner heating zone, the heater having a peripheral wall 
of themnal insulation material; a tunnel formed of thermal 
insulation material extending between the peripheral 
wall and the dividing wall across the outer heating zone; 
a rod-like temperature-responsive device extending 

25 from a periphery of the heater through the tunnel and at 
least partly across the inner heating zone, through an 
aperture provided in the dividing wall; one or more end 
portions of one or more heating elements of the inner 
heating zone extending along the tunnel; a terminal 

30 block located at the periphery of the heater, the one or 
more end portions of the one or more heating elements 
of the inner heating zone and one or more end portions 
of one or more heating elements of the outer heating 
zone being electrically connected to terminals provided 

35 in the tenninal block; an elongate electrically conductive 
link being provided having a first end electrically con- 
nected to, or comprising, one of the tenninals and ex- 
tending to bridge, whilst being electrically insulated 
from, an end portion of the one or more heating ele- 

40 ments of the outer heating zone electrically connected 
to another terminal, the link being profiled such that a 
second end thereof is located within the tu nnel and elec- 
trically connected to an end portion of the one or more 
heating elements of the inner heating zone. 

45 [0010] The heating element or elements of the outer 
heating zone may be substantially absent from an area 
occupied by the tunnel. 

[001 1 ] The electrically conductive link may be of sub- 
stantially rigid form and may be arranged to bridge, in 

50 spaced relationship with, the end portion of the one or 
more heating elements of the outer heating zone. 
[0012] Thetunnel may have a lowerside edge profiled 
to accommodate entry of the link into the tunnel and also 
may provide secure location forthelink. For this purpose 

55 the lower side edge of the tunnel may be notched, ap- 
ertured, rebated or grooved. 

[0013] The link may be substantially secured in the 
longitudinal and/or lateral direction of the tunnel by the 
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profiled lower side edge of the tunnel. 
[0014] The second end of the link may be provided 
with means for securing it to the base of thermal insula- 
tion material, which means may comprise a spike or pin. 
Such spike or pin may be integral with, or separate from, s 
the second end of the link. 

[0015] The link may be profiled such that It has a first 
upwardly-directed portion at or near the first end thereof, 
a second laterally-directed portion crossing over the end 
portion of the one or more heating elements of the outer 
heating zone, a third portion downwardly directed to- 
wards the base and a fourth portion laterally directed 
into the tunnel at the second end of the link. Additionally, 
the second end of the link may be directed downwardly 
towards the base. 

[0016] The second end of the link may be welded to 
the end portion of the one or more heating elements of 
the inner heating zone. 

[0017] The link may comprise metal and may be of 
strip form. 

[001 8] Another end portion of the one or more heating 
elements of the inner heating zone may be electrically 
connected to a different terminal in the terminal block 
from that temninal electrically connected to, or compris- 
ing, the link. 

[0019] The tunnel may be provided with a laterally- 
extending portion proximate the peripheral wall and 
adapted to shield such other end portion of the one or 
more heating elements of the inner heating zone. Such 
other end portion of the one or more heating elements 
of the inner heating zone may be electrically connected 
to the same terminal in the terminal block as the bridged 
end portion of the one or more heating elements of the 
outer heating zone. 

[0020] The tunnel and/or the peripheral wall and/or 

the dividing wall may comprise bound vennlculite. 
[0021] The tunnel may be integral with the dividing 
wail and/or the peripheral wall. 

[0022] The base may comprise microporous thermal 
and electrical insulation material. 
[0023] The heating elements may be of ribbon fomi 
and may be supported edgewise on the base. 
[0024] The electrically conductive link in the present 
invention which is, in effect, mechanically coupled to the 
tunnel, provides reliable crossing of a heating element 
without risk of contact therewith. Risk of movement of 
the link in service is minimised as a result of its securing 
at the tunnel at one end and at the terminal block at the 
other end. 

[0025] For a better understanding of the invention and 
to show more clearly how it may be carried into effect, 
reference will now be made by way of example to the 
accompanying drawings in which: 

Figure 1 is a plan view of one embodiment of a ra- 
diant electric heater according to the present inven- 
tion; Figure 2 is a cross-sectional view of the heater 
of Figure 1 ; 


Figures is a perspective view of the heater of Figure 
1; 

Figure 4 is a detailed perspective view of part of the 
heater of Figure 1 ; 

Figure 5 is an underside view of a tunnel region of 
the heater of Figure 1 ; 

Figure 6 Is a top view of part of the heater of Figure 
1 with the tunnel thereof removed; and 

Figure 7 is a modification of part of Figure 5, show- 
ing a spike or pin securing the electrically conduc- 
tive link inside the tunnel of the heater. 

[0026] Refen-ing to Figures 1 , 2 and 3, a radiant elec- 
tric heater 1 , for use under a glass-ceramic surface (not 
shown) of a cooking appliance, has a metal support dish 
2 containing a base 3 of microporous themrial and elec- 
trical insulation material. A peripheral wall 4 of thermal 
insulation material, such as bound vermiculite, is pro- 
vided around the outside edge of the heater. Such ver- 
miculite suitably comprises exfoliated particles of ver- 
miculite bound with potassium silicate. 
[0027] Two heating zones are provided, separated by 
a dividing wall 5 of thermal insulation material, such as 
bound vermiculite. An inner heating zone 6 contains at 
least one heating element 7, supported on the base 3 
and suitably comprising one or more edgewise-mount- 
ed corrugated ribbons. An outer heating zone 8 contains 
at least one heating element 9, of similar form to the 
heating element 7. 

[0028] A rod-like temperature-responsive device 10 
of well-known form extends across the heater from the 

periphery thereof and partly across the inner heating 
zone 6, through an aperture provided in the dividing wall 
5. 

[0029] In order that the temperature-responsive de- 
vice 1 0 can be made responsive to heat generated only 
by the one or more heating elements 7 in the inner heat- 
ing zone 6, even when the one or more heating elements 
9 in the outer heating zone 8 is or are energised, a tunnel 
11 of thermal Insulation material, such as bound ver- 
miculite, is provided. The tunnel 11 is of substantially 
inverted U-shaped cross-section and extends between 
the peripheral wall 4 and the dividing wall 5, covering 
the rod-like temperature-responsive device 1 0 in this re- 
gion. The one or more heating elements 9 in the outer 
heating zone 8 is or are arranged to stop short of the 
tunnel 11. The temperature-responsive device 10 is 
therefore thennally isolated by the tunnel 11 from the 
heating element or elements 9 of the outer heating zone 
8. 

[0030] End portions 7A and 7B of the one or more 
heating elements 7 of the inner heating zone 6 are ar- 
ranged to pass directly or indirectly through the tunnel 
11 , for electrical connection to temriinals 12 and 13 of a 
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terminal block 14 provided at a peripheral edge of the 

heater. 

[0031] The end portion 7A is electrically connected to 
terminal 12 and an end portion 9A of the one or more 
heating elements 9 of the outer heating zone 8 is also 5 
electrically connected to terminal 12. The terminal 12 
therefore serves as a common terminal for the heating 
elements 7 and 9. 

[0032] The one or more heating elements 9 of the out- 
er heating zone 8 also have another end portion 9B elec- 
trically connected to a terminal 15 of the terminal block 
14. 

[0033] For the end portion 7B of the one or more heat- 
ing elements 7 of the inner heating zone 6 to be electri- 
cally connected to the tenninal 13 of the terminal block 
14, it is necessary to cross the end portion 9A of the one 
or more heating elements 9 of the outer heating zone 8. 
Such crossing must be without risk of electrical contact 
between the two end portions and be reliable under high 
temperature conditions prevailing in the heater and also 
when subjected to mechanical shock. 
[0034] As will now be described in detail with particu- 
lar reference to Figures 4 to 7, an elongate electrically 
conductive link 16 is provided which has one end con- 
nected to, or forming part of, terminal 13 of the terminal 
block 14. The link 1 6 bridges the end portion 9A of the 
one or more heating elements 9 and enters the tunnel 
1 1 where it is connected at its other end to the end por- 
tion 7B of the one or more heating elements 7. 
[0035] The electrically conductive fink 16 is suitably 
formed of substantially rigid metal strip material. It is pro- 
filed such that it has a first end 17 connected, such as 
by welding, or forming part of, to the terminal 13 of the 
terminal block 14. The link 16 has an upwardly-directed 
portion 18, at or near the first end 17, and a laterally- 
directed portion 19 crossing over, while being spaced 
from, the end portion 9A of the one or more heating el- 
ements 9 of the outer heating zone. A further portion 20 
of the link 16 is downwardly-directed towards the base 
3 of the heater, followed by a still further portion 21 of 
the link which is laterally-directed into the tunnel 1 1 . The 
link 1 6 therefore forms a bridge over the end portion 9A 
of the heating element or elements 9. 
[0036] As shown particularly in Figures 4 and 5, the 
tunnel has profiled regions 22, 23, suitably In the form 
of one or more notches, apertures, rebates or grooves, 
at its lower side edge to securely locate the link and al- 
low it to enter the tunnel 11 between the lower edge of 
the tunnel and the base 3. 

[0037] A second end 24 of the link 1 6 Is secured, for 
example by welding, to the end portion 78 of the one or 
more heating elements 7 inside the tunnel 11 . 
[0038] Figure 7 is a modification of Figure 5, in which 
a spike or pin 27 is provided on the link 1 6 at or near the 
second end 24 thereof. Such spike or pin 27 is inserted 
into the base 3 to provide additional securing of the link 
1 6. The spike or pin 27 can be integral with, or separate 
from, the end of the link 16. 


[0039] A lateral extension 25 can be provided on the 
tunnel 11 In the vicinity of the peripheral wall 4 to form 
a cover for the end portion 7A of the element or elements 
7 where it approaches the terminal block 14. This elim- 
inates light from the end portion 7A of the element or 
elements 7 being observable by a user and hence im- 
proves the aesthetic appearance of the heater in use. 
[0040] The arrangement of the link 1 6, particularly the 
portion 21 , provides secure location thereof in the lon- 
gitudinal and lateral directions of the tunnel 11 and min- 
imises risk of displacement of the link and contact with 
the portion 9A of the heating element or elements 9 
which it bridges. 

[0041] For operation of the heater 1 , the common ter- 
minal 12 is connected to a power supply by way of a 
switch head 26 of the temperature-responsive device 
10. The other terminals 13 and 15 are also connectable 
to the power supply to enable the one or more heating 
elements 7 of the inner heating zone 6 to be energised 
alone or together with the one or more heating elements 
9 of the outer heating zone 8. 


Claims 

1. A radiant electric heater comprising: a base (3) of 
thermal insulation material having supported there- 
on or adjacent thereto at least two concentrically- 
arranged heating elements (7, 9) separated by a di- 
viding wall (5) of thermal insulation material to form 
an outer heating zone (8) and an inner heating zone 
(6), the heater having a peripheral wall (4) of ther- 
mal insulation material; a tunnel (11) formed of ther- 
mal insulation material extending between the pe- 
ripheral wall and the dividing wall across the outer 
heating zone; a rod-like temperature-responsive 
device (1 0) extending from a periphery of the heater 
through the tunnel and at least partly across the in- 
ner heating zone (6), through an aperture provided 
In the dividing wall (5); one or more end portions 
(7A, 78) of one or more heating elements (7) of the 
inner heating zone (6) extending along the tunnel 
(1 1 ); and a terminal block (1 4) located at the periph- 
ery of the heater, the one or more end portions (7A, 
78) of the one or more heating elements (7) of the 
inner heating zone (6) and one or more end portions 
(9A, 98) of one or more heating elements (9) of the 
outer heating zone (8) being electrically connected 
to terminals provided in the terminal block (14) 
characterised in that an elongate electrically con- 
ductive link (1 6) Is provided having a first end elec- 
trically connected to, or comprising, one of the ter- 
minals and extending to bridge, whilst being electri- 
cally insulated from, an end portion (9A) of the one 
or more heating elements (9) of the outer heating 
zone (8) electrically connected to another terminal, 
the link (16) being profiled such that a second end 
thereof is located within the tunnel (1 1 ) and electri- 
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cally connected to an end portion (7B) of the one or 
more heating elements (7) of the inner heating zone 
(6). 


4. A heater as claimed In claim 3, characterised In 
that the link (16) Is arranged to bridge, in spaced 
relationship with, the end portion (9 A) of the one or 
more heating elements (9) of the outer heating zone 
(8). 

5. A heater as claimed in any preceding claim, char- 
acterised in that the tunnel (11) has a lower side 
edge (22, 23) profiled to accommodate entry of the 
link (16) into the tunnel. 


directed towards the base (3) and a fourth portion 
(21) laterally directed into the tunnel (11) at the sec- 
ond end (24) of the link. 

13. A heater as claimed in any preceding claim, char- 
acterised in that the second end (24) of the link 
(1 6) is welded to the end portion (7B) of the one or 
more heating elements (7) of the inner heating zone 
(6). 

14. A heater as claimed in any preceding claim, char- 
acterised in that the link (16) comprises metal. 

15. A heater as claimed in claim 14, characterised In 
15 that the link (16) is of strip form. 

16. A heater as claimed in any preceding claim, char- 
acterised in that another end portion (7A) of the 
one or more heating elements (7) of the inner heat- 

20 ing zone (6) is electrically connected to a different 
terminal (1 2) in the terminal block (1 4) from that ter- 
minal (13) electrically connected to, or comprising, 
the link (16). 


2. A heater as claimed in claim 1 , characterised In 5 
that the heating element or elements (9) of the outer 
heating zone (8) Is or are substantially absent from 
an area occupied by the tunnel (11). 

3. A heater as claimed in claim 1 or 2, characterised io 
in that the electrically conductive link (1 6) is of sub- 
stantially rigid form. 


6. A heater as claimed in claim 5, characterised in 25 
that the profiled lower side edge (22, 23) of the tun- 
nel (11) also provides secure location for the link. 

7. A heater as claimed in claim 5 or 6, characterised 
in that the lower side edge (22, 23) of the tunnel 30 
(11) is notched, apertured, rebated or grooved. 


8. A heater as claimed in claim 5, 6 or 7, character- 
ised in that the link (1 6) is substantially secured In 
the longitudinal and/or lateral direction of the tunnel 
(11) by the lower side edge (22, 23) of the tunnel. 

9. A heater as claimed in any preceding claim, char- 
acterised In that the second end (24) of the link is 
provided with means (27) for securing it to the base 
(3) of thermal insulation material. 

10. A heater as claimed in claim 9, characterised in 
that the means (27) for securing the second end 
(24) of the link (16) to the base comprises a spike 
or pin. 

11. A heater as claimed in claim 10, characterised In 
that the spike or pin (27) is integral with, or separate 
from, the second end (24) of the link (1 6). 


17. A heater as claimed in claim 16, characterised in 
that the tunnel (11) is provided with a laterally-ex- 
tending portion (25) proximate the peripheral wall 
(4) and adapted to shield such other end portion 
(7A) of the one or more heating elements (7) of the 
inner heating zone (6). 

18. A heater as claimed in claim 16 or 17, character- 
ised in that such other end portion (7A) of the one 
or more heating elements (7) of the inner heating 

35 zone (6) is electrically connected to the same ter- 
minal (12) in the terminal block (14) as the bridged 
end portion (9A) of the one or more heating ele- 
ments (9) of the outer heating zone (8). 

40 19. A heater as claimed in any preceding claim, char- 
acterised in that the tunnel (11) and/or the periph- 
eral wall (4) and/or the dividing wall (5) comprises 
bound vemnteulite. 

45 20. A heater as claimed in any preceding claim, char- 
acterised in that the tunnel (11) is integral with the 
dividing wall (5) and/or the peripheral wall (4). 


so 


12. A heater as claimed In any preceding claim, char- 
acterised in that the link (16) Is profiled such that 
it has a first upwardly-directed portion (1 8) at or near 
the first end (1 7) thereof, a second laterally-directed 55 
portion (19) crossing over the end portion (9A) of 
the one or more heating elements (9) of the outer 
heating zone (8), a third portion (20) downwardly 
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(54) Radiant electric heater 

(57) A radiant electric heater comprises a base (3) 
of thermal Insulation material having supported thereon 
or adjacent thereto at least two concentrically-arranged 
heating elements (7, 9) separated by a dividing wall (5) 
of thermal insulation material to fomri an outer heating 
zone (8) and an Inner heating zone (6), the heater hav- 
ing a peripheral waii (4) of themriai insulation material. 
A tunnel (11) formed of thermal insulation material ex- 
tends between the peripheral wall and the dividing wall 
across the outer heating zone. A rod-like temperature- 
responsive device (10) extends from a periphery of the 
heater through the tunnel and at least partly across the 
inner heating zone, through an aperture provided in the 
dividing wall and one or more end portions (7A, 7B) of 
one or more heating elements (7) of the inner heating 
zone (6) extend along the tunnel (11). Atemninal block 
(14) is located at the periphery of the heater, the one or 
more end portions of the one or more heating elements 
of the Inner heating zone and one or more end portions 
(9A, 9B) of one or more heating elements of the outer 
heating zone being electrically connected to temninais 
provided in the terminal block. An elongate electrically 
conductive link (1 6) is provided having a first end elec- 
trically connected to, or comprising, oneof the tenninals 
and extending to bridge, whilst being electrically insu- 
lated from, an end portion (9A) of the one or more heat- 
ing elements (9) of the outer heating zone (8) electrically 
connected to another terminal, the link (16) being pro- 
filed such that a second end thereof is located within the 
tunnel (11) and electrically connected to an end portion 
(78) of the one or more heating elements (7) of the inner 


heating zone (6). 
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